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ll20i9:Mnx M{iCa> Sr. Eu. Z n <^)I*I<^v^T^;&^— @) 

ll20i9:Mnx (tztdL. MitCa. Sr. Eu. Z n OI^K^v^T tL:6^— 

(Yi_a_yGda) (Gai_xAlx) 3 (BO3) ^-.Thytfzii (Yi_ 
a-yGda) (Gai_xAlx) 3 (BO3) 4: C ey. T byfc<^)m'&m^#:>i>-f>^: 
* C i: 1- ^ y 9 •f-f X y ^tto 

ll20i9:Mnx (tzfiL. MfiCa. Sr. Eu> Z n (^rt<7)v^-f tL5&^— ®) 
(Yi_a-yGda) B O3 : T by t<Dm^^^m-h^j::h:zt^mWLt 

vmim^\ \'^i^fz\twm'^<owLn^)y^immm^f^^t}ii,\z^ ^-m 
mm^^i^Mim-^n^iif'imu mmm'^^^mt. -^^mi_xA 

ll20i9:Mnx (fzi^L. MtiCa^ Sr. Eu. Z ii<Dl^<D\f^'rM^-'m) 
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-^^ (Yi_a-yGda) 3 (Gai_xAlx) 5O12 : T hyt(Dm^mitm- 

<b 2: ^ t * #m i- ^ y 7 X 7* >f X V >r ^ ® o 

(m^:^5] -^^Mi_xA 1 12O19 : Miix (fzfzL. MfiCa. Sr. E 
u. Z n<Dp^<D\^>iri'L-^^~m.) t-i5V^T. 0. 0 1^x^0. 0 ST^ih^t^: 

[0 0 0 1] 
[0 0 0 2] 

[tJ£5i5<D^#] 

^;^tci3ViT. y-^X-TT'^ ;^-7'V^/>';f;i/ (J^TP D P ^iv^^) >SrMv»7t^^ 
[0 0 0 3] 

PDPti. v^:bt9)^3H'fe (55^. ^> W) 'S-in^flfei-^cifct'J: 
^-^^*^foTv>^o -^<?5-7;i/:^7-^^^^f ^ P D P (c{i 311^-e 

(R) . ^ (G) . » (B) <^#fef:|F&^1--2>m^'^^*s||£p,:jl,^ 

[0 0 0 4] 

K^m-t^ (Y. Gd) BO3: Eu3+^Y203: Eu3+, W^^^LM (- 
) CTmt-^Zn2S i04:Mn2+, Wfe*l§3tetiE (+) tC^mi-^BaMg 

A 110O17: Eu2+;«,?^t,;PLTv^;s wa^wxmimm) o 

[0 0 0 5] 
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[0 0 0 6] 
[0 0 0 7] 

O3: TbtZn2S i O4: MnSrM^UTScm^>^?:'&<i-^& (#S^:i:Sitl 
) (+) ^^'SrW-r^B a A 1 12O19 : Mn. B aMgA 1 14O23 IMnt 
. mC< (+) ^m.'t^-r^ (Y. Cd) BOslTb. LaFO^: Th<Dm.^ 

ixx\f^^o 

[0 0 0 8] 

0 plus E-19 9 6^2^ No. 195 pp99-100 
^3fc#:>'^^ Ky^;'^' P 2 1 9. 2 2 5 ^-J^n 

mw:scm. 1 ] 

#§12001-236893 ^<2r^ 

[#ii=:S:m2l 

2003-721 5-^^^ 
[0 0 0 9] 

'fktrifj^jg^PDPSrf^M-f^:^'^. mzWi^^ytmz^^^xit. JSHTtl^^ 

[0 0 10] 

W-fel'BaMgA I10O17: Eu^ ^'felCZn2S i 04:Mn^ m^&K (Y> 
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w^^^ii^t^^myti^(Dmm(DmmitjE (+) ^mt-'&oTv^;?, 

Z n2S i O4 : Mnii-h^j: ^m^myt^(Dm^it. miti^(Dmm±Z nOK 
M-t^ S i 02<7)m^^K ^h^Mmit (2 Z n 0/S i O2) J: ^> S i 02^^#- 
< (1. 5ZnO/Si02) ^J:^X\^^^fztb. Z n2S i O4 : M n^e^t^^B 
»iS i 02TM^ttT;fel9. (-) I'^^mtTv^^o -ilKlcPD 

Pir:fev>-c:^tr^mtTv^;s^^#:fciE (+) iz^m,Lx\^^^myti^t7f)m^L 

[0 0 11] 

tfz, #lC^'felC>j5&M$tLrv^^ Z n2S i O4 : Mnlt't(DmMfi^S i 02^:' 

2S i04:Mn{i7K (H2O) , CO^ CO2. ^^vMi^t^^^M ^iS^-^O^^ 
mx-^^hR^t^m^:^:^ (CxHy) ^^<?R^tTi3 0> -ett5j)*/N"^-;i^#7tf^<^ 

^tt<?)M<l:tco;&:0^;i>o c:tt^o*'>^;{)-*w#.m5fc#'e^;&B aMgA 1 10O17 : 

E u^^-fe^^-^-e^^ Z n2S i O4 : Mn O^MJC^i^^ t> -ec: 

[0012] 

—U. mMi)^n'^mx^:hm^^^i$-Z n2S I O4 : Mn ^> jE^moife-fem 
^^-t^^^ReBOs: Tb (Reim±m7tm: Sc. Y. La> Ce> Gd 

) t^m^LxB^^iir±, m^i^m7()^iE (+) ^mtt^^hx^Ku w-fe. ^-fe 

li^tL-e^IE^m^^B aMg A 1 10O17 : E (Y. Gd) BOslEu^ffl 
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^ O 

[0 0 13] 

F«3(-Sctti$tL;&H20^ CO. C022b*v^liCxHy:!y;^lCj:oTMgOj{)«^'fbL 
;^i:B aMg A 1 10O17 : E u> Z n2S i O4 : Mn tO^MKE^-i cT. 
[0 0 14] 

^hiZ, B'^mtftii^tLX, (-) ^i;<^Zn2S i 04Kfix.X. t^X ( + 
) ^m<7)B a A 1 12O17 : Mn. B a M g A 1 10O17 I M n , (Y. G d) BO 
3 : Tb. 2b^v>(±L a PO4 : T b (D 5m.m<D^^i^(7)P^(D\^^irM^^m.^'tX 
LT'KfflL> WfelCB aMg A 1 10O17 : E u. (Y. Gd) BO 

3 : E u^Y203 : En immir^m.^^t>^Xhivi:£. -T^T (+) ^m,X^ 

[0 0 15] 

> T;l/5f-^^#3t=Sr:t1-'5)B a A 1 12O19 : Mn, B aMgA 1 14O 

23:Mn. LaP04: TbJi^{ii97K (H2O) ■^^'ffcTK^ (CxHy 

[0 0 16] 

^:^:4>tc, tK (H2O) . CO (-mt^m) . CO2 (Rm:^;^) ^-Sv^i^'fk 
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• 



[0 0 17] 

^i<OEmt:m^i-^tzi!t>iz:^§tmit. — ^=S:Mi_xA 1 12O19 : Mn^ {fzfiL 

^H^#at=S:^"t^Mi_xAli20i9:Mnx (MfiCa. Sr> Eu^ ZiK^^v^T 

m^^^-r^—^^ (Yi_a-yGda) (Gai_xAlx) 3 (BO3) ilThytfz 
it (Yi_a-yGda) (Gai_xAlx) 3 (BO3) 4: Ccy. Tby^ (Yi 
_a-yGda) BOslTby. -^^ (Yi_a-yGda) 3 (Gai_xAlx) 5O12 : 

Miti^^my^^fzi^(Dx-^^o 

[0 0 18] 

^c:tT'Scm^^>6-*^< ^j;5.o t^^^j^^v^ HiffB^fem^#:4'ic{±A u y^ 
^^mLfzn(DXdKmmm&<D±m^'M^j:\^^o ^ox. xe^ffi^±#$-frT 

Scm^^/e>^iil'^^< 5fc;S.o t/i. t^5fe(7)Al ^Y^#?i-L^:v^Z naS i04:Mn 
^^^Xm(O0'^>fi-r}\^^ i-^M,mMi:^ir:BB 2iA 1 12O19 : Mn. B aM 
gAli4023:Mn. Eumx.T. ^H^tfO^RIj&^^^^v^-Trr;^ b "/^ A^nM 
b^B^B^3t<^Mi_xA 1 12O19 : Mnx (tzfzL^ MJiCa> Sr> Eu> Zn(D 
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[0 0 19] 
[0 0 2 0] 

EI 1 f± p D p ici5it-2> Btf®*'^^^^^ y) m^fzmm^mmx-^ . m 2 {± 

m < -r^/^i^-^^B&tTIlI^ UTv^^o Wia=^#M t'Sr^^fj P D P omMK^ 
[0 0 2 1] 

la llc^-TJ: ^ ic, PDP 1 0 0(±. HuM:^''^x^«l 0 1 (H^-iir-r) 
Wm:ff'7^mWil 0 2 N3fcc7)^^m=g 1 0 3 i:> N:^(Dm.^:^^^' ymUl 
0 4 (N2|5:i^^1-J^>g-{i-e<^^^^#1-) M2|s:<7)T Kl^xm^^l 0 7 (M 

> 103. 104. io7i'j;^3 mmm^<7)mM-^ ]>v p^m^^^ 

LTi^O. m^:^^^ymm.l 0 4 i:T KV>?.«S1 0 7 t <^^*jc-lr;v:d^^^ 
$tLTv^;2>o ^i5. 1 2 2limM:^^;^^l 0 1 hWM:^^X^l 0 2tcj; 
•9S^$fL^Scm^W> 1 2 3 {i^'^J^-Cab^o 
[0 0 2 2] 

i<^PDP 1 0 0 m2K^-r2: o tirM:^'9;^^l 0 1 <Dl^m±K 

mBmmi o 3. m^:^^^>mmi 0 4. Mm^^^jf^;^® 1 0 sRxfugo^ 
mm 1 0 6ii^wt^fifzmm/-^^}i^t. ws^r^x^i 0 20 lafes-htcr k 
i^jj^m^ 10 7. iim#*'9;^Ji 1 0 8 . ps^ 1 0 9 Rx/myt^m 1 1 0 r. g 
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[0 0 2 3] 

fyX-7r4 7.':fi'-(mw:(Dmmmzit^ m3\,z^irx^K. pdpioo<^ 
■t^'iti,zxy)^<Dmx-rvu::^mmi^-^fzmz^ ^^«>^io3. ^^x^ 

[0 0 2 4] 
[0 0 2 5] 

0 4 (112 lci5V^T{±#2 3js:o<^^^LTv^^o ) "t^S^iZ 

u i,zmmi^:^^:^m i 0 5 (Dmmizu g o^^^^ i o e ^j^m-t^h ztK 

^^tizHoXm^^iX^o 
[0 0 2 6] 

±IBI&m<0:^7;^##*'^tp^-;^ b ^ LTfi. m^itPbO (7 0wt%) , 
B2O3 ( 1 5 w t %) . S i O2 ( 1 0 w t %) . RXfA 1 2O3 ( 5 w t %) t 
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[0 0 2 71 

MgO^^^ 1 0 6^i^ m'fb-7i5^^'>'^7A (MgO) 50^ib**^><^t?*>9> l«J 
10 0 2 8) 

hiSr^^U-vepjSiJ^fe-e^^^^^^xTMW^^'^v^gl 0 8«^$:^^, |WID<m 

0 ^5go tr '7 0 ig Lfzm. f^m-r^ ^ ^ j: -> xmm i o 9 «^ 

[0 0 2 9] 

EI4fi. PDP 1 0 O<^|lfln0'e2b^o 13 4 tc^-r J: ^ frc, mmi 0 9 0FW, 
•^^W:6^— ^'(fi. Mx.(f3 2 4>^--5 O^V^OHD-TVc^J^-^iil 3 0// 
m-2 4 0/im^jStcM^$tt^o -etT. MUl 0 9 iiUMl 0 9<^KO^tC 

. mm-i)^ (+) icj^muTv^^m'fk'f (r) mmn)^ 
(+) ic'^mLTv>;s/?-T;v^-^^^mat*#oW'fe^3fe# (B) mmt^ 

(+) ^SLrv>;|>Vi^-;T. h T'^A^N'-r >^,$gH^H^;ri-^C a A 1 12O19 : Mn 
> S r A 1 12O19 : Mn> E u A 1 12O19 : Mn^ Z n A 1 12O19 : M n O^-fe 
^5fc#i:raC< (+) =^m*^t1-^ (Yi_xGdx) BOslTb. (Yi_xG dx 
) (Gai_xA Ix) 3 (BO3) 4: Tb. (Yi_xGdx) (G a i_xA 1 x) 3 (B 
O3) 4:Tb. (Yi_xGdx) (Gai_xAlx) 3 (B O3) 4: Ce. Y3 (G a 
1-xA 1 x) 3G a20i2 : T b 0>f y h 'J 7^m<OT)l^^ ym^^(Om^^^ii^t 
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110 R. 110 G. 110 B-dm^-^fl^o ^(D^^i^M 1 1 0 R. 11 
OG, 1 1 0B(^TKVJ^m|il 0 7 ±iZ^i-)r^mm':^\^(7)m^'Hi^ ^-fem^ 

[0 0 3 0] 

■t^^i/-;v®l 2 1 ^5^^$-iir;Z)Ci:lc<t «9^lP$tt^o ^LT. — B.jKcm^ 
1 2 2 l*l4rl^K^. -e^ilAtf, 1 . 1 X 1 0-4p a KW^Ltz^^ tkm:tf7.. m 
Ee-Xem. Ne-Xe^x He-Ne-Xem^ Ne-Kr-Xe^ 
(Dyfm^:^'^XX e <7)^JE 5 %jy.Ji<^^f!&14:^f>^ ^Wf^(DJ±-^ ( 5 0 K P a ~ 8 
OK? a) xmX-r^^tK2:'oXFDP 1 0 Oi!)^i^M^fi^o ^AiZCco^^^)^ 
^WlW.W.&1 7 5YX2 0 OKHzXSH^mJ^-'Jy^^^-ofZo 
[0 0 3 1] 

msti. n^i^miioR. iioG. 1 1 oB^j^^t^mKm^^^^ 
m^mm 2 0 0 <Dwmm^mx$> ^ « la 5 t^^i- j: ^ ^ ^m^^mm 200 

•if-/N*2 1 0. *PJ±s^*>-/2 2 0. ^!yi5^2 3 0*#x.> ^^fe#:-f V^=S:W 
£^•9— >'^*2 1 Oi)^h^m^fl^^M^^ y'^it. mS.^y':^2 2 OlCi J)^^;/ 
^^2 3 OKljm^fiX^m^fi^o ^yy2 3 0 3 0 a:S.JJ^^X 

;V'2 4 0 56Wt<b*i-T:feO> jDEE^tLT-f 2 3 0 a IC^^^^xy^c^^fc^^ 
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m 



2 0 0 fim) iikTi^i't ^ ^ tiimt L < . ii#3 0;/ni~l 3 0 /zmKWt^^ti 

^ O 

[0 0 3 2] 

Km^^^i^r^i). ^yr2 3 0=^jtS$-^'2>i:^'bt'yX;i/2 4 0;e»^e>^5fc#^ 
'i'^^2 5 0=Sr^aM6«jmffl1->2>C:a:lCJ: ra^^f^:^^*^! 0 2±<Dmmi 

^0*5Jg{i2 5'Ct3:fev^T. 1500-3000 0 C P <50^HlC'{^7ttfCV>;g>o 
[0 0 3 3] 

^i3. ±ffl-9— ^^'2 1 OlC{i|II^L^V>SI#^g:&^fix.f>tL-C;fei9. -eo^fl^ 
icj: »)^3fe#-r >^4'<^«^^O^t^7{^^E&Jh$:f^^o $ /c^-y ^2 3 0 {i. >r >^ 
^2 3 0 a-^yX;V2 4 0 cc>^^^-^a6T-'^^?^§^x/:: ^><7)'e$) . 

CO 0 3 4] 

^mm-t ^■:fjm^j: t'<Dm^ o-:ffm^mm't ^ ^ ^j&^t- § 

[0 0 3 5] 

^^i^^y^ii, ^^^itim.'f'. mmtum^^fi-. 1500 

-5 0 0 0 o-b^f-^rx (CP) ti^^x^Km^^fifz^<Dx-^n. 'j^^m^z 
jsd-c. wmmn.M. vv:^;, ^nn (0. i-5wt%) m^m\iLxi>x^^ 



[0 0 3 6] 

c:<om^'P^-f >^lcp'^$^^55^'fe:^3fc#^ trii. (Y. Gd) 1-XBO3: 

^(Dmim^^m^ir^Y7tm(o-m^Euizmm^iifzit^mx^:ho ^ 

^X\ Y7G^lC^1-^Eu7C^(OgmSX(±> 0. 0 5^X^0. 2 0<7)|gHt 
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t T t L T -e § ^: < ^ ^ T^c A6 T' o 
[0 0 3 7] 

hm<7)-J|g^Mi_xAli20i9:Mnx (/c/fL. M(±Ca. Sr. Eu. Z 
n<^l*I<^v>-ftL:d— «t?. a<7)^$ tv^^HtiO. Ol^a^O. 06) ^^v^ 
(i^ h';T^^;2.VM±T;V5~'>A'^;t<^>f hVTmt?ab^ (Yi_a-yG da 
)B03:Tby> (Yi_a-yGda) (G a j.^A 1 x) 3 (B O3) 4 : T by. (Y 
1-a-yGda) (Gai_xA 1 x) 3 (B O3) 4: Cey. Tby. Y3 (Gai_xA \ ^ 

Gatc^-f^Al<^gm*x. Ytc^tj-f ^Gd<^g^»a. Ylc^-f-ST bOg 
^^y\t^iX^it^ 0. l^x^l. 0> O^a^O. 9. 0. 02^y^0. 

[0 0 3 8] 

LTfi. Bai_xMgA I10O17: Eux. ^ ;t{iB ai_x-yS ry 
MgA 1 10O17 : Eux'C^$tL^'ffc'^:;6«ffiv>P,tL-So B ai_xMgA 1 10O17 
lEuXx B ai_x-yS ryMg A 1 10O17 : E uxfi. ^(DnimP^^m^-r^B 

^7m<D-m^'E.uh^\^^\ts T\zm.wi:^fifzit-^mx^^^ z.^x, Ba^n^ 

0. 03^X^0. 20. 0. l^Y^O. 5O$£Hfc35^^c:^56>'0t Lv^o 
[0 0 3 9] 

1 0wt%'Sr;^'g-) . mmthx\t. h 
^fflV^^C^50^-e§Jg,^ yy-b\^X. PMA^P VA=&fc'01«^i=- 
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[0 0 4 0] 

[0 0 4 1] 

(B a i_xM g A 1 ioOi7 : E ux^-^v^T) 
t-r. ?l'^?^<'^MX®iCi3V^r. J!E3^i:>^;g,. ?im^^^U'^7AB a (NO3) 2> 
5g^-T^''^si/'^AMg (NO3) 2> €mT;V^-'>AAl (NO3) 3, mM^- 

u\£r^AEu (NO3) 2=S^"=E-''i'ib**i -X : 1 : 1 0 : X (0. o s^x^o. 

2 5) ttj::hx^Km'^u ^ft^n^m^mz^mLxm^m^^m-t^o 

^ o 

[0 0 4 2] 

^m^y\ -mmm^^xm^^m (i o o~3 o or) ^ m&t-^ (o. 2mp a 

--1 OMP a) (DTXyi(.m^^ (12-2 0^^) =S:^ff^o 
[0 0 4 3] 

) -e, ^J^zajg, ^Jg^P^ 1 3 5 0'C"e2B#^) i^^L^tccitt^^ 

BlfMOWfe^3fc#^B a i_xM g A 1 10O17 : E u^^n^^tH)^ 

mM-Mm^7 0 Or-l 0 0 0'Ct?T--;VL-C (EuC0 2ffilS^3ffiict 
T) , m5l^CPil^&flX«9K^<o 
[0 0 4 4] 
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[0 0 4 5] 

(B ai_x-yS TyMg A 1 10O17 : E ux^-^^^T) 

<^<Dmytmi. ±^LfzB ai_xMg a 1 10O17 : E uxti^fj-^d^m'^'&O^T- 

[0 0 4 6] 

M.^tLX. TKm^b^^*'; "i^AB a (OH) 2. TK^-fb^^ h n > ^ -^r A S r (O 
H) 2^ 7km'fk-^iJ'*^v'^7AMg (OH) 2^ TK^^fcT;!^^ A A 1 (OH) 3 
. TKM'fb-x-ne'i^AEu (OH) 2*il^^^t^^E^l^^-^>'^itt^'2>i^ l-W»L 
. ^tih^yyy^7stLX(DA 1 Fs^^lcH^U ^^EOrfijR (1 3 0 0*0 
- 1 4 0 0*0 tj^m^^m (12-2 0^^) ^^^C^ilCJ: Mg, A 1 ?r 
4fB<7)-r ^^T'SI^L/iB ai_x-yS ryMg A 1 10O17 : E uyi^^^ ^ ty^^X 

[0 0 4 7] 

1 0 0 or-l 6 0 Or<7)SJST'2B#r^j^^U7^cm^ ^^Ml^tcJ:or^aL 
«6tC, 0 OtJ-l 0 0 OVXT^-JVVX (E u <D 2 m(7) 1 U'S: 

[0 0 4 8] 

^j:iimyti^(DWMtLx. m<tm. mmm.. ym^tm^^izm^^^fzuj^. Ba. 
Sr. Mg, Ai, Eu. m<oytm'^^tfmm^m^t^m. m^it^mrjva^ 

[0 0 4 9] 

(Mi_aA 1 12O19 : MnaN (Yi_xG dx) AI3 (B O3) 4:Tblc:ov^T 

) 

^T, h^Hl^<^Mi_aAli20i9:Mna (M{i. Ca. 

Sr. Eu. z ji<D]*i<D\^^i'M^—m) icov^T. mtmn-v^^Mnit, Mt 
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m.^-t^fzt(>. mmit^^it. (Mi_aMna) A 1 i20i9i:|S^$:h.*o ^CIT 

> m^m-vi^m-t^m^) J!lf^-cfes. m<l:*;v'>'>A (cao) > m^b;^> 

^y^^A (SrO) . m-fk^-ne^A (EU2O3) ^ m<l:MI& (ZnO) . 
m^tTJV^^^A (AI2O3) , ^^Wt^'^b^Rm-7>':<r>- (Mn02) 
<om^;{i« (Mi_aMna) Al 12019^:: J: ^ JC, £^^},zmCfzm^tm(D^J^}t 
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